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, , This repor.t cpntains a summary of the allocation of ^ 

funAsand manpower among the four sectors of the economy^-federal 
government, industry, universities and colleges, and other nonprofit 
institutions. Funding data include basic research, applied research, 
and development, covering years 1953-75. ^Time series on R and.D 
scientific and eiigineering manpower employed by eadh sector are 
presen^ted for^ 1954-74. Highlights indicate: (1) ^otal R and D 
spending in the O.S/ is projected at $34,3 billion in T975, 7 percent 
above the 1974 level of $32 billion; (2) in 1975 the 0,S,- is expected 
t^o devote *2.3 percent of its gross national\pr6duct (GNP) to R and D 
activities; (3) the federal government will support 53 percent .pf the 
total U.S. E and D effort in 1975; two-thirds of this will be ''in 
areas of defense and space; (4) basic research spending is esti^mated 
al $4.1 billion in 1975; and (5) nearly 5^8,000 scientists ^nd 
"enyin"^ers were employed on a full-time-equivalent basis on E and D 
activities in 1974. (Author/EB) 
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FOREWORD 

This report contains information from a series of National Science 
Foundation surveys, generally conducted on an annual or biennial 
basis. It provides a summary of the allocation of R&D funding and 
manpower among the four sectors of the economy— Federal Govern- 
ment, industry, universities and colleges, and other nonprofit in- 
stitutions. 

iR&D funding data include basic research, applied research, and 
development and cover the period 1953-75. Time,series on R&D scien- 
tific and engineering manpower employed by each sector are presented 
for 1954-74. 

The report was prepared in the Foundation's Division of/Science 
Resources Studies, under the general guidance of Charles^ E. Falk, 
Director, dnd William L. Stewart. Head. R&D Economic Studies Sec- 
tion. 



H. Guyford Stever 
Director 

National Science Foundation 

April 1975 
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HIGHLIGHTS 



. • Total RSeD spending in the United States is projected at $34.3 
billion in 1975. 7 percent above the 1974 level of $32 billion. In con- 
stant dollars, a 3-percent decrease is expected between the two 
years. 

• In 1975 the United States is expected to devote 2.3 percent of its 
gross national product (GNP) to R&D activities, the same ratio as 
in 1974 but down from 2.4 percent in 1973 and 3.0 percent in 1964. 
The long-time decline of this ratio results primarily from the slow- 
down in growth of Federal R&D spending. 

• The Federal Government will support 53 percent of the total U.S. 
R&D effort in 1975. Two-thirds of this Federal support will be in 
the areas of dgfense and space. 

• Basic research spending is estimated at $4.1 billion in 1975, an in- 
crease of 2 percent over 1974. In constant dollars, there is an ex- 
pected 8-percent decrease between the two years. 

• Nearly 52^.000 scientists and engineers were employed on a fuU- 
time-equiviaient basis or; R&D activities in 1974, 1 percent more 
than in 1973. This was the .second straight year in which R&D 
professional employment increased. 



R&D FUNDING PATTERNS 



Research and development spending in the 
United Slalos continues its pattern of 
growth. In 1975, S34.3 billion is expected to 
be spent on R&D activities by all sectors of 
ihe economy. This is an increase of 7 percent 
over the 1974 level. After adjustments for an 
11-perce'nt inflation rate, however, there is a 
projected 3-percent decrease between the 
two years. The Federal Government is ex- 
pected to spend $18.2 billion on R&D 
programs in 1975. up 7 percent over 1974. 
The major int leases in the Federal R&D ef- 
fort betv\een the tuo years will be in the 
areas of defense and energy. 




Patterns 



jrithe 
of 
jted to 
oVs of 
ercent 
for an 
re is a 
in the 




pi 

i:s26; 

m 



Averageannual rate of change 


Year 


Current 


Constant 


Total 


Federal 


_ Non- 
Federal 


Total 


Federal 


Non- 
Federal 


1953-61 
1961-67 
1967-75 


13.7% 
8.3 
5.0 


16.3% 
7.7 
2.9 


10.0% 
9.6 
7.9 


11.3% 
6.3 
-1.0 


13.9% 
5.6 
-3.0 


7.7% 

7.4 

1.8 
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R&D by Selected Objective 

Defense and space-relaled aclivilies, while increasing in absolute 
terms, are expected to continue to decline as a percentage of total R&D 
-spending in the United States in 1975. They are anticipated to account 
for 36 percen , decreasing each year since the period 1956-66 when they 
represented over one-half of. the Nations R&D investment. Actual 
spending for defense and space-related activities will be $12.3 billion 
during 1975, 

Other Federal R&D funding is expected to total $5.9 billion, or 17 
percent of the total in 1975, The major activities included in this total 
are health, energy resources, and environment. Federal expenditures in 
this area have remained a relatively constant proportion of the overall 
U.S, total since 1970— between 15 percent and 17 percent. They have 
risen-at an average annual rate of 13.5 percent during the past 20 years, 

^ Non-Federal sbpport of R&D activities will account for slightly 
less than one-half of the total in 1975— $16,1 billion, or 47 percent.This 
represents an increase of 7 percent over the 1974 dollar level. 

\ 



Research and Development/Gross National Product 

Overall expenditures for research and development will comprise 
the same portion of the gross national product (GNP) in 1975 as in 
1974—2,3 percent. This is the first year this ratio has not declined since 
1967 when research and development accounted for 2,9 percent of the 
GNP, The steady decline can be attributed to the Federal share of R&D 
funding which has decreased as a percentage of the GNP during the 
past 11 years; by contrast, the non-Federal sector of R&D support has 
been a constant fraction of GNP, remaining between 1.0 percent and 1.1 
•percent for the past 20 years. 
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Transfers of Funds 

The following tables present estimated 1975 
data on intersectoral transfers of funds by source 
and perfbrmance for total research and develop- 
ment, as well as basic research, applied research, 
and development, and permit comparisons of the 
various sectors of the economy. 

Federal agencies are expected to contribute 54 
percent of all R&D funds in 1975, over one-half of 
which will be performed by industry. Although 
the rate of growth of Federal R&D support has 
"been leveling off in recent years, this sector con- 
tinues to be the largest source of R&D funding. 
Between 1967 and 1975, hovi^ever, its share of the 
national R&D effort dropped from 62 percent to 
53 percent. 

The industry sector, second in size in support 
of R&D activities, is expected to show a 7-percent 
increase in funding between 1974 and 1975. In 
contrast to the wide distribution given Federal 
monies, intramural research and development in 
the industry sector will account for $14,7 billion 
of the $14.9 billion allocated by private enter- 
prise to research and development. 

The largest performers of basic research con- 
tinue to be the universities and colleges who 
along with their associated Federally Funded 
Research and Development Centers (FFRDCs) 
will spend an estimated 82. 5 billion for these ac- 
tivities in 1975.* This sector accounts for over 6Q 
percent of all basic research performance. 

The industrial sector— the largest performer of 
both applied research and development— is ex- 
pected in 1975 to perform S4.4 billion and $18.8 
billion, or 55 percent and 85 percent, respective- 
ly, of the total. Of the S8,0 billion total allocated 
to applied research, industry will provide $3.3 
billion or 41 percent; of the $22.3 billion allocated 
to development, industry will provide Sll O 
billion, or 50 percent. 



» Excludes tlep<irimenl<il researt.h, which is considered an 
integral part of instructional programs, and for which 
separate data are frequently not maintained This represents 
a ch«inge from previously reported data See technical notes 
secliun in "Revision' of R&D Time Series Since February 
1974" \ 



Table 1. Intersectoral transfers of funds used for pi 
development, basic research, applied research, and d 

RESEARCH AND DE^ELOPMEA 

[Ooilars in millions] 





Performers 


Sources 

OT 

funds 


Federal 
Govern- 
ment 


Industry^ 


1 

Univer- j 
sities and | Assc 
colleges' 1 FFR 


Federal Government 

Universities and colleges 

Other nonprofit institutions 


5,200 


9,150 
14,710 


2,050 [ S 
100 1 
*730 1 
220 I 


Total 


5,200 


23-860 


1 

3,100 S 








Xolo 


Percent distribution, performers 


15,1 


69.5 


9.0 ' : 








11.7 



BASIC RESEARCH' 

lOollarsin millions) 





Performers 


Sources 


Federal 




Univer- 


i 

1 ; 

I Assoc 




Govern- 




sities and 


funds 


ment 


Industry^ 


colleges* 


j FFRD 




655 


135 


1,u35 


1 . 
1 30 






525 


65 


i 


Universities and colleges 






*445 


1 


Other nonprofit institutions 






140 


1 - 




655 


660 


2,185 


30 








2,490 


Percent distribution, performers 


16.0 


16.1 


53.5 


' 7.1 








61.0 



^Alt d^taa^ estimated frorr^reports by performers 
^Expenditures for Federally Funded Research and Development 
Centers (FFRDCs) administered by both industry and by nonprofit 
institutions are included in the totals of their respective sectors 
FFRDCs are organizations exclusively or substantially financed by 
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Table 1. Intersectoral transfers of lunds used for performance of research and 
development, basic research, applied research, and development: 1975 (estimated) 



RESEARCH AND DEVELOPMENT' 

(Doiiarsin millions) 





Performers 














Other 




• 


Sources 


Federal 




Univer- [ 


nonprofit 




Percent 


of 


Govern- 




sitieaand j Associated 


institu- 




distribution. 


funds 


ment 


Industry' 


colleges' | FFRDC's* 


tions* 


Total 


sources 




5,200 


9,150 


2,050 1 910 


850 


18,160 


52.9 






14.710'. 


100 1 


125 


14,935 


43.5 








*730 1 




7?0 


2.1 


.Other nonprofit institutions 






220 1 


*300 


520 


1.5 


Total 


5.200 


23:860 


.3,100 910 


i;275 


34,345 










4,010 








Percent distribution, performers 


15.1 


69.5 


9.0 ' 2.7 


3.7 




. 100.0 








11.7 









BASIC RESEARCH* 

[Dollars in millions) 







• r 


Performers 
















Other 






Sources 


Federal 




Univer- j 


nonprofit 




Percent 


of 


Govern- 




sities and ■ Associated 


institu- 




distribution. 


funds 


ment 


Industry^ 


colleges' j FFRDC's^ 


tions' 


Total 


sources 




655 


135 


1 

1,535 1 305 


135 


2,765 


67.7 






525 


65 1 


35 


625 


15.3 


Universities and colleges 






*445 I 




445 


10.9 


Other noJiprofit institutions 






140 1 


MIO 


250 


6.1 


Total 


655 


660 


1 1 

2,185 305 


*280 


4,085 






















2.490 








Percent distribution, perfo/mers 


16.0 


16.1 


53^^^^^ 


6.9 




100.0 








61.0 









1 All data are estimated from reports by performers. the Federal Government to meet a particular requirement or to pro- 

2Expend.tures for Federally Funded Research and Development vide major facilities for research and training purposes. 

Centers (FFRDC's) administered by both industry and by nonprofit NOTE. Because of limited survey data, intramural RErD expenditures 

institutions are included m the totab of their respective sectors. of State and local governments have not bean included in thi» report 

FFRDC's are organizations exclusively or substantially financed by In 1973, this amounted to an estimated $225 million. 
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Table 1 . Intersoctoral transfers of funds used for perf drmance of researcn and 
development, basic research, applied research, and development: 1975 (estimated)— Cc.i. 



APPLIED RESEARCH' 

\ , , (Dollars in millions) 





Performers ; 






Sources 
of . 
funds 


Federal 
Govern- 
ment^ 


Industry' 


Univer- ' 

sitiesand 'Associated 
colleges' 1 FFRDC's* 


Other 
nonprofit 
institu- 
tions' 


Total 


Percent 
distribution, 
• sources 


Universities and colleges 


1,955 


1,185 
3,185 


445 1 280 
25 1 
*245 1 
65 1 


430 
55 

M20 


'4,295 
3,265 

245 . 

185 


53.7. 

40.9 
3.1 
2.3 




. 1,955 . 


4,370 


780 280 


605 


7,990 










1,060 








Percent distribution, pertormers 


24.5 


.54.7 


9.7 A 3.5 
13.2 


7.6 




100.0 


DEVELOPMENT' 

[Dollars in millions! 




Performers 






Sources 
of 
funds 


Federal 
Govern- 
ment 


Industry' 


Univer- 
sities and Associated 
colleges' fPRDC's* 


Other 
nonprofit 
institu- 
tions' 


Total 


Percent 
distribution, 
sources 




2,590 


7,830 
11,000 


70 1 325 
10 1 
' MO 1 
. 15 I - ^ 


285 
35 

*70 


11,100 
11,04S 
40 
85 


49.8 
49.6 
.2 
.4 




2,590 


18,830 




390 


22,270 










• 460 








Percent distribution, performers 


11.6 


84.6 


.6 ' 1.5 
2:1 


1.7 




100.0 



^Includes agriculturaJ' experiment stations; exfcludes departmental 5|ncludes State and local government funds. 

research. NOTE: Because of limited survey data, intramural R&D expenditures 

"^Federally Funded Research and Development Centers (FFRDC's) of State and local governments have not been included In this report. 

adrhinistered by individual universities and colleges and by university In 1973, this amounted to an estimated $225 million. 

consortia. ' SOURCE: National Science Foundation. 



fers of funds used for performance of research and 
>li6d research, and development: 1975 (estimatecl)— Con. 

APPLIED RESEARCH' 

(Dollars in millionsl 



Performers 






Industry* 


Univer- * 
.sitiesand ^-Associated 
colleges' 1 FFRDC's^ 


Other 
nonprofit 
institu** 
tions* 


Total 


' Percent 
distribution,, 
sources 


1,185 
3,185 


445 1 280 
25 1 - ' 
*245 • 1 — 
65 1 


430 
55 

M20 ^ 


. 4,295 
3,265 
.'!45 
185 


53.7 
40.9 
3.1 

2.3 


4,370 


780 ^ 280 
. 1,060 


605 


• 7,990 




54.7 


9.7 \ 3.5 
13.2 


7.6 




100.0 


DEVELOPMENT* 

(Dollars in millions) . 




Performers 








Industry* 


Univer- } 

sitiesand' | Associated 
colleges' FFRDC's'* 


Other 
nonprofit 
institu- 
tions* 


Total 


Percent 
distribution, 
sources 


7,830 
11,000 


70 1 325 
10 1 

*40 1 - • 
15 1 


285 
. 35 

*70 . 


11,100 
11,045 
^0 
85 


49.8 
49.6 
.2 
.4 


18,830 


135 325 
460 


390 


22,270 




84.6 


.6 ^ 1.5 
2.1 


1.7 




100.0 




departmental . SjncIudes Siaie an^ local government funds. 

NOTE: Because of limiiedsurvey data,-intramuraLR&p^penditures 
IFFRDC's) of State and local governments have not been included' in this report.- 
by university In 1973, this amounted to an estimated $225 million. 
SOURCE: National Science Foundation. 



Character of R&D Work 



BASIC RESEARCH 

Total expenditures for basic research performance will reach $4.1 
billion in 1975, rising 2 percent over 1974. In constant dollars, however, 
there.is.an es.tiihated 8-percent decrease between the two years. Basic 
research is anticipated to be almost 12 percent of thejtotal R&D effort in 
1975, which is a slightly -smaller share than in . previous years. 

The Federal GovernmentiWill fund $2.8 billion of basic research in 
1975, accounting for two-thirds of the total. This proportion of support 
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has remained at about the same level since 1962. Non-Federal funding 
is expected to be $1.3 billion, up 4 percent from 1974. This is a slow- 
down in the annual rate of growth for this sector, which had been 
averaging nearly a 6-percent rise yearly during the 1965-74 period; 

Universities and colleges are the 'primary performers of the 
Nation's basic research. Universities and colleges devote;61 percent of 
their entire R8^D outlays to this particular type of research. They are 
expected to conduct 54.percent of* total basic research performance in 
1975. and their associated FFRDCs will represent another 7 percent. 
The Federal Government and industrial sectors each perform 16 per- 
cent of basic research and -other nonprofit institutions 7 percent. 

lAPPLIED RESEARCH 

V 

Funds- for applied research activities are expected to reach ^8 
billion in 1975. an increase of'7 percent over 1974 and above the 
average-rate of growth in the past 10 years (6 percent annually). This 
type of support accounts for 23 percent of all R&D activity-the same 
representation as in 1974.. 



The Federal Government will fund more than one-half of the 
appliedvresearch effort in 1975. with $4.3 billion. This Federal portion 
will be a slightlv greater shgre of the total than in recent years. The in- 
dustrial sector^ will sup-ort S3.3 billion, and together these two 
segments of the econoniy will finance 95 percent of applied research. 
Universities and colleges are expected to support $245 million and 
other nonprofit institutions S185 million.< 

.Industry is.the biggest single performer of applied research. These 
projects will reach $4.4 billion, comprising 55 percent of the total 
applied research in 1975. The Federal Government will utilize one- 
quarter of the funds; the Department of Defense (DOD), the Depart- 
ment of Health, Education, and Welfare (HEW), and the Natipnal 
Aeronautics and Space Administration (NASA) are expected to per- 
form 72. percent of the intramural Federal obligations for applied 
research. , — 

DEVELOPMENT 

Expenditures fon development are estimated to be $22.3 billion in 
1975, or 8 percent higher than in i974. T,bis gain is the largest recorded 
in recent y,ears. Devalopment will reptes^nt two-thirds of the Nation'^ 
entire- R&D activitie\ini975. Hi 

In 1975 the Federal Government 'and the industrial sector will 
share in the. major funding of development: the total for the Govern- 
m'ent will be $11.1 billion and $11.0 billion for industry, which are in- 
creases of 8 percent oyer 1974 for both sectors. In th|ilast decade non- 
Federal spending for development has grown at a yearly rate of 9.5 per- 
cent, while Federal funding has risen at an average of 2.7 percent an- 
nually-. 

The industrial sector will continue to be the leading performer of 
development, utilizing almost $19 billion, or 84 percent of the total, 
this segment of the economy has represented over 80 percent of 
development funds expended since 1953. In 1975 industrial firms are 
expected to' spend three-quarters of their total R&D outlays or 
development, compared to 22 percent on applied research and 4 percent 
on basic research. 

The Federal Government will devote 61 percent of its R&D total to 
development in 1975. DOD and NASA together will repre^'ent nine- 
tenths of the intramural Federal obligations for development; DOD 
will allocate 71 percent of its 1975 R&D total to development. 
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l&D MANPOWER 



In 1974 about 528,000 scientists and engineers were engaged in 
R&D activities. on a full-time-equivalent (FTE) basis in all sectors of 
the economy (excluding State and local governments). The number 
continues to account for about one-third of the estimated total employ- 
ment of scientists and engineers. The accompanying chart and appen- 
dix.table B-10 present information on the distribution on these 528,000 
personnel aniong the different economic sectors. It shcfuld be noted that 
these -data represent primarily yearly averages yvheffeas the figures 
shown for each s^ector in tfie remainder of this section afe based on 
employment* surveys for a single month of the year. . • 

During the past two decades the employment of R&D-performing 
scientists and engineers grew at an average annual rate of 4.1 percent, 
slightly faster than all professional and related workers, and 1.6 times 
-the rate for^ all workers. R&D scientist and engineer employment 
declined, however, at an average annual rate of 22.2 percent from the 
1969 peak to 1972. In the last two years, an average incr'fease of less 
than 1 percent resulted in a rise of 7,000 personnel from the low point in 
1972. The decline from 1969 to 1972, and the subsequent increase over 
the next t^vq^ years resulted primarily from changes in industrial 
employpierit. 

In the 20 years between 1954 and 1974 the share of R&D scientists 
and engineers employed by each major sector has sTiown little change. 
The privc.»e industry component has ranged from 68 percent to 73 per- 
cent of tola! employment, and IheFed^ral.Government from 12percent 
to 16 percent. The colleges* and universities' share increased from 
about 10 percent in the fifties to nearly 13 percent in the seventies, 
while Federally iFunded Research and Development Centers renjained 
at 2 percent throughout the two decades. Nonprofit research 
organizations exhibited the largest proportionate growth in the period, 
rising froAi a 2-percent share in the fifties to almost 5 percent by the 
seventies as a result of increased Federal funding of social science and 
health-related research which many of these institutions perform. 
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Scientists and engineers with doctorate degrees are a significant 
component.of the Nation's R&D manpower resources. In 1973 103,000 
of these workers spent the majority of their working time engaged in 
R&D-related activities including basic and applied research, develop- 
ment, and the management and administration of research and 
development.^ These workers represented about one of every five R&D 
scientists or engineers. Of these doctorate holders engaged in research 
and development, 38,000 were physical scientists, 30,000 were life 
scientists, 20,000 were engineers, 11,000 were social scientists, and 
4,000 were mathematicians. 



More than 60 percent of these doctorates in research and develop- 
ment were engaged In research (basic and applied), another 30 percent 
in adniinistration and management of research and develppment,.and 
the remainder in development. Engineering was the only field in which 
research activities accounted for fewer workers than development arid 
administration of research and development cqmbined. 



^ IncliKicd <irc dbuut 5,000 who were administering or managing activities other than 
research and development as well as research and development. 
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Private Industry 



Private industries employed 363,100 FTE R&D scientists and 
engineers in January 1974, slightly more than a year ago (table 2). 
Machinery and instrument manufacturing firms-cboth employing 
more R&D personnel than ever beforp, and the electrical equipment 
manufagturers, which have recouped almost one-half the 15,000 jobs 
lost between 1970 and 1972— contributed^ to the increased employ- 
ment. • ' 



Aircraft, missile, and motor 
largest losses of R&D employnier 
industries gained or lost no 
engineers during the year. 



Table 2. Full-time-equivalent number of R&D scientists and engineers, by industry: Janu^ 

[in thousands] 



Industry 


1957 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1968 


1 


Total 


229.4 


243.8 


268.4 


292.0 


312.1 


312.0 


327.3 


340.2 


343.6 


353.2 


367.2- 


i376.7 ' 




Chemicals and allied products .... 


29.4 


31.0 


33.5 


36.1 


37.0 


36.5 


38.3 


35.3 


37.9 


^ 38.6 


36.9 


38.9 


4 


Petroleum refining and extraction . . 


6.9 


7.4 


7.7 


9.2 


9.0 


9.1 


8.9 


'8.1 


8.7 


8.9 


8.7 


9.2 






4.7 


4.7 


4.8 


5.3 


5.5 


5.6 


5.8 


6.0 


5.8 


5.7 


5.8 


6.1 




Stone, clay, and glass products .... 


(M 




(M 




3.6 


3.7 


3.8 


3.3 


3.5 


3.1 


3.3 


4.1 




Primary metals 


5.1 


5.2 


5.7 


6.9 


6.9 


6.0 


5.2 


5.1 


5.5 


5.5 * 


5.9 


'5.9 






8.4 


8.3 


8.9 


7.4 


8.6 


7.4 


6.8 


7.0 


6.6 


6.3 


6.3 


5:6 






24.9 


27.4 


29.4 


32.1 


33.0 


31.5 


.31.4 


27.3 


29.4 


30.5 


33.6 


37.4 




t Electrical equipment and 






























42.9 


47.9 


54.8 


72.1 


. 79.2 


82.3 


85.8 


89.5 


87.8 


92.0 ' 


98.6 


98.4 


u 


Motor vehicles and other 




























1 transportation equipment . . 


13.6 


15.0 


16.8 


17.8' 


19.1 


20.8 


21.1 


23.3 


24.1 


24.8 


25.2 


24.3 


4 




58.7 


58.6 


65.9 


72.4 


78.5 


79.4 


90.7 


M01.1 


99.2 


99.3 


100.4 


101.1 


s 


Professional and scientific instruments 


10.2 


11.0 


1^0 


10.0 


11.1 


9.8 


9.4 


> 10.8 


' 11.5 


12.5 


13.0 


14.1 . 


1 


Other manufacturing industries .... 










(12.9 


11.7 . 


11.9 


13.6 


14.0 


14.3 


15.4 


16.5 


1 


Other nonnrtanufacturing industries. . 


['24.6 


•*27.3 


'28.9 


'22.6 


] 7.5 


7.0 


8.2 


9.8 


9.6 


11.7 


14.1 


•15.1 ' 


/ 1 



' Excludes social scientists. • 
' Data included in the "oth«r manufacturing*' group. • * . " ' - 

For years 1957 -eo* other manufacturing and nonmanufacturing combined. Other manufacturing industries include food and kindred products* textiles* apparl 
ducts; tobacco products* printing and publishing* leather products and miscellaneous manufacturing. 
SOURCE: National Science Foundation 
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-time-equivalent number of R&D scientists and engineers, by industry: January 1957-74^ 



(in thousands] 



1958 


1959- 


1960 


1961 


1962 


1963 


1964' 


1965 


1966 


1967 


1968 


1969 


1970 


1971 


1972 


1973 


1974, 


243.8 


268.4 


' 292.0 


312.1 


312.0 


327.3 


340.2 


343.6 


353.2 


367.2 


376.7 


387.1 




366.8 


352.3 


362.5 


363.1 


31.0 


33.5 


36.1 


37.0 


36.5 


38.3 


35.3 


37.9 


38.6 


36.9 


38.9 


40.3 


40.2 . 


42.8 


41.4 


42.0 


42.1 


^ 7.4 


7.7 


9.2 


, 9.0 


9.1 


8.9 


8.1 


8.7 


8.9 


8.7 


9.2 


10.0 


9.9* 


:9.2 


8.2 


8.1 


8.3 


' 4.7 


4.8- 


5.3 


5.5 


5.6 


5.8 


6.0 


5.B 


S.7 


5.8 


6.1 


6.3 


6.8 


5.9 


5.9 


5.8 


5.7 


{') 


(M 




3.6 


3.7 


. 3.8 


3.3 


3.5 


3.1 


' 3.3 


4.1 


4.2 


4.6 


4.1 


. 3.8 


3.9 


4.2 • 


5.2 ^ 


5.7 


6.9 


6.9 


6.0 


5.2 


5.1 


5.5 


5.5 


5.9 


5.9 


6.2 


6.3 


6.3 


6.0 


5.7 


5.7 


8.3 


8.9v 


7.4 


8.6 


7.4 


6.8 


7.0 


6.6 


6.3 


6.3 


5.6 


6.6 


5.9 


• 6.9 


6.8 


7.1 


6.9 


27.4 


29.4 


- ^2.1 


33.0 

/ 


31.5 


31.4 


27.3 


29.4 


30.5 


33.6" 


37.4 


39.4 


41.4 


40.5 


41.1 


42.7 


45.8 


47.9 


54.8 


72.1 


79.2 


82.3 


85.8 


89.5 


87.8 


92.0 


98.6 


98.4 


101.6 


102.4 


9S.2 


87.7 


93.0 


94.7 


-15.0 


16.8 


17.8 


19.1 


20.8 


t 

21.1 


23.3 


24.1 


24.8 


25.2 


24.3 


25.0 


r 

25.1 


27.8 


29,5 


29.6 


28.4 


58.6 


65.9 


• 72.4 


78.5 


79.4 , 


90.7 


lOl.l 


99.2 


99.3 


100.4 


101.1 


. 99.9 


92.6 


78.3 


72.7 


74.3 


69.7 


11.0 


12.0 


10.0 


11.1 


9.8 1 


9.4 


10.8 


11.5. 


12.5 


13.0 


14.1 


15.1 


14.8 


15.1 


14.8 


15.8 


16.7 


^27.3 


'28.9 


'22.6 


(12.9 


11.7' 


11.9 


13.6 


14.0 


14.3 


15.4- 


16.5 


17.4 


17.8 


19.1 


18.5 


18.8 


19.4 








I 7.5 


7.0/ 


8.2* 


9.8 


9.6 


11.7 


14.1 


15.1 


15.1 


16.3 


15.6 


15.9 


15.7 


15.5 



uftcturing comb[n«d. Other manufacturing induttne) include food and kindred products, textifos, apparel, lumber and wood products, paper and allied oro> 
r products and mIsceUaneous manufacturing. 
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Aircraft, missile, and motor vehicle manufacturers sustained the 
largest losses of R&D employment during 1973,.while other individual 
industries gained or lost no more than 300 R&D scientists and 
engineers during4he year. 



Other Sectors 

In ^ early 1974, 48,100 scientists and 
engineers were priniarily employed in R&D 
activities in colleges and universities (ex- 
cluding affiliated FFRDCs); this vvas 1.600 
more than a year previously andless than 
200 fewer than tTie peak employment in 1971. 
The empFoyment of physical scientists 
reached an all time high of 8,200 with 
chemistry accounting for virtually all of the 
gain. Except for engineering, all of the other 
fields gained dVer th^e 1973 employnient 
levels, but none surpassed levels reached in 
1969 or 1971, Table 3 depicts the numbers of 
faculty members primarily eiigaged in 
research and development from 1965 to 1974. 
Total scientists and engineers primarily 
engaged in research and development 
represented 17 percent of the professional 
staffs in their fields in 1974. compared with 
18 percent in 1973. The largest proportions 
primarily' engaged in research and develop- 



Table 3— Numbers of scientists and engineers 
primarily engaged in research and development 
In universities and colleaes, by field of 
specialization: ior January^ of selecte.d years 



Field of 

specialization 1965 1969 1971 1973 1974 



All fields 40,003 47,118 48,268 46.481 48,091 

Engineering 4,153 4,976 4.839 4,998 4,767 

Physical sciences 5,927 6,970 7,314 7,896 8,244 

ChemistfY 2,335 2,685 2,579 2.781 3,064 

Physics.: 2,132 2,394 2,411 2,474 2,497 

Other 1,460 1.891 2,324 2.641 2.663 

Mathematics... "932 \^ 1.446' 1,310 1143 

Life sciences.... 24,995 2B,307 30,433 27,867 28,870 

Social sciences and 

psychology*.^ 4,036 5,196 4.236 4,410 4,667 



1 Social sciences excludes history. 
SOURCE: National Science Foundation 



ment to total staff were in the life and 
physical sciences— each with- more than 20 
percent^while the smallest proportions were 
in mathematics. 

In 1974 the number of graduate students in 
the sciences and engineering employed part- 
-time in research and development by univer- 
sit^ies was 36,500—1,900 more than in 1973. 



Table4— Numbers of graduate students 
engaged part time in research and development, 
by field oispecializatipn: for January ^ 
of selected years 



Field of 

specialization 1965 1969 1971 1973 1974 . 



Total........... 27.200 ;35,800 37.200 34.600 36,500 

Engineering 6.400 7,900 8,900 8.400 9.100 

^Physical sciences 8,100j' 10,600 . 10.500 8.800 9.200 

"Mathematics 900. 1.600 1,500 1,500 1,500 

Life sciences 8.500 10,000 11.200 10.500 10,600 

Social sciences and 

psychology'. 3,300 5,700 5,100 5,400 6.100 



^Social sciences exclude history; 
SOURCE: National Science Foundation 



Between 1973 and 1974 all fields, except 
mathematics experienced incr'^ases, with 
engineering and the social sciences ex- 
ceeding the previous high employment levels 
of 1971. These student workers represented 
the equivalent of approximately 17.000 full- 
time employees, and they accounted for 40 
.percent of the graduate science and engineer- 
ing students working, for universities in 
positions related to their studies. Table 4 
compares the 1971. 1973. and 1974 levels of 
employed gradqate students engaged in 
research and development. 
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ment to total staff were in the life and 
physical sciences-— each with more than 20 
percent, while the smallest proportions were 
in mathematics. 

In 1974 the number of gradtiate students in 
tjie sciences and engineering employed part- 
time in research and development by univer- 
sities was 36,500—1,900 more than in 1973. 



Table 4— Numbers of graduate students 
engaged part time in research and development 
by field of specialization: for January 
of selected years 



Field of 

specialization 1965 1969 1971 1973 1974 



Total 27.200 35.800 37«200' 34,600 36,500 

Engineering 6,400 7.900 8,$00 8.400 9.100 

Physical sciences 8.100 10,600 10.500 8,800 9,200 

Mathematics 900 1,600 1.500 1,500 1.500 

Ufesciences 8,500 10,000 11.200^ 10,500 10.600 

Social sciences and 

psychology* 3,300 5,700 5,100 5,400 6.100 



'Social sciences exclude history. 
SOURCE: National Science Foundation 

i 

I 

Betwjeen 1973 and 1974 all fields except 
mathematics experienced increaises, with 
engineering and the social sciences ex- 
ceeding the previous high employment levels 
of 1971. These student workers represented ^ 
the equivalent of approximately 17.000 full- 
time employees, and they accounted for 40 
percent of the graduate science and engineer- 
ing students working for universities in 
positions related to their studies. Table 4 
compares the 1971, 1973, and 1974 levels of 
employed graduate students engaged in 
research and development. 



In the 21 FFRDCs administered by univer- 
sities, 11^900 scientists and engineers Were 
primarily employed in R&'D activities, in 
1974, 300 fewer than in 1973. Most of the 
decrease resulted from the change of status 
of 14 centers which.were previously totally 
funded by the Office of Education, now con- 
sidered nonprofit research organizations. 
Engineers, representing about one-half the 
scientists and engineers in the FFRDCs, con-^ 
tinued to be the largest eriiployment field, 
reaching a new high in 1974. Physical scien7\ 
tists, representing approximately 40 percent 
of employment, also reached a new high in 
1974, surpassing the previous peak of 1965. 
These organisations also employed 500 
graduate students and 6,200 technicians 
associated with research and development. 
About 70 percent of the technicians were 
engineering technicians while most of the . 
graduate students were in the fields of 
chemistry and physics (table 5). 



Table 5— ,Number of scientists and engineers 
primarily engaged in research and developmefi! 
in Federally Funded Research and Development 
Centers'! , by field of specializatiohr^pr 
January of selected years if 



Field of 

specialization 1965. 1969 1971 1973 1974 



Total 1tJ13 11«263 11J18 Uie9 1l«9Q5 

Engineering 4,914 4,960 5,034 5,631 5.675 

Physical science 4«563 4.294 4«225 4«434 4«S85 

Chemistry 1,409 1,221 1,175 1,189 1.133 

Physics 2,454 2,634 2,589 2,737' 2.79/ 

Other -. . . . TOO 439 461 506 656 

Mathematics 940 1,085 1,083.1,149 1,0?O 

Ufesciences 656 414 376 527 468 

Social sciences and 

psychology*. 187 510 400 428 167 



k ) Administered by universities 8- colleges. 
^Social sciences exclude history. 
SOURCE*. National Science Foundation. 



* The Federal Government employed an es- 
timated 47,800 civilian scientists and 
engineers in 1973, the most recorded since 
data on R&D activities have been collected. 
New highs were reached by DOD, HEW, and 
the Department of Agriculture (UDSA), 
w,hile NASA continued to experience a 
declining level of employment. 

As it has don^ for the past five years, DOD 
continued to employ more than one-half of 
these workers while NASA, the^^second 
largest R&D employer, had its share decline 
from 16 percent to 13 percent between 1969 
and 1973. 

In 1973, 444 nonprofit organizations (ex- 
cluding those employed at Statejaffiliated 
institutions, such as hospitals, (|iuseums, 
etc.) employed 23,100 scientists and 
engineers, who were performing research 
^nd development, more than in any previous 
'year in which a survey was made. Engineer- 
ing and life sciences employment reached 
new highs in 1973 while employment in 
other fields declined from previous highs 
recorded in 1967 or 1970 (table 6). In 1973 
these organizations also employed 11,500 
R&D technicians. More than one-half of 
these were in medical or health-related 
research and development. 



State governments emploj^ed the full-time 
equivalent of 4,900 R&D/, scientists and 
engineers in the 1973 fisca%ear, 32 percent 
more than in 1968. Two-fifths of these 
workers were engaged jin research and 
development related to n^atural resources- 
agriculture, environmental protection, and 
energy development and consiervatign, the 
oBly major function i;icreasing faster than 
the average during the;, 5-year period (table 
7). In addition to the;/4,90b scientists and 
engineers, the States employed 3.300 
technicians in R&D activities. 



Table 6— Numbers of ^scientists and engineers 
primarily engaged in research and development 
in nonprofit institutions, by field of 
specialization: for selected years 



" Field of ' 

specialiration f . 1965» 1967' 1970' 1973' 



All fields : 18,499 ,22,129 21,556 23,129 

Engineering \ 3,745 \ 4,746 5,087 

Physical science 2,991 ' 3,571 3.370 3.196 

Mathematics 2,065 \2.i72 1,366 '1,439 

Life sciences 6,600 7,338 7,274 8,981 

Social sciences arid 

psychology . . , 3,098 4,308 4,800 4,426 



^January 
^October ^ 

^Social science includes economics and sociology. ^ 
SOURCE: National Science Foundation. 
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State governments employed the full-time 
equivalent of 4,900 R&D scientists and 
engineers in the 1973 fiscal year, 32 percent 
more than in 1968. Two-fifths of these 
workers were engaged in research and 
development related to natural resources-^ 
agriculture, environmental protection, and 
energy development and conservation, thd- 
only major function increasing faster than 
the average, during the 5-year period (table 
7). In addition to the 4,900 scientists and 
engineers, the States employed 3,300 
technicians in R&D activities. 



Table 7-- Fill-time-equivalent number of R&D 
sci9ntists and engineers in State governments, 
by function: fiscal years 1968, 1972, and 1973 



Function 


1968 


1972 


1973 


Percent 
change 
1968-73 






4.610 


4.899 


31.2 


Health arnd hospitals 


.... 1,377 


1.702 


1.812 


31.6 




.... 1.325 




2.007 


51.5 






235 


206 


-44.2 




85 


69 


104 


22.4 




. . 387 


4^ 


477 


23.3 






292 


293 


54.2 



^Inclydes environment, energy development and conservation, and 
agriculture.' ^ 

SOURCE: National Science Foundation. 



Table 6-- Numbers of scientists and engineers 
primarily engaged in research and.developmeht 
in nonprofit institutions, by field of 
specialization: for selected years 



Field of 

specialization 19651 jge?* 1970' 1973' 

All fields 18.499 22J 29 21.556 23.129 

Engineering 3.745 4.740 4.746 5,087 

Physical science 2.991 3.571 3.370 3.196 

Mathematics 2.065 2.172 1.366 1.439 

Life sciences .6.600 7.338 7,274 8.961 

Social sciences and 

psychology' 3.098 4.308 4.800 4.426. 

.Uanuary 
^October 

^Social science includes economics and sociology. 
SOURCE: National Science Foundation. 



R&D performance in State.gpvernments is 
highly concentrated. The two most populous 
States— New York and' California, accoun- 
ting for 19 percent of the U»S. population- 
employed one-third of all State government 
R&D scientists and engineers. The five 
States employing the largest numbers of 
R&D workers (adding Florida, Illinois, and* 
Virginia) accounted for more than one-half 
of all R^D scientists and engineers employed^ 
by States. In total, 30 percent of the Nation s 
population resided in these five States in 
1973. 
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APPENDIXES 

A. Basis for Sectoring ard Technical Notes 

B. Statistical Tables 



Basis for Sectoring 



Tho National Science Foundation follows a four- 
sector division in surveying R&D funds and personnel 
and maintaining the time series for expenditures and 
employment. This division is based on an approach 
that' attem[)ts to take account of both the legal nature 
and major functions of organizations active in financ- 
ing and performing basic research, applied research, 
and development. Grouping diverse typos of 
organizations into discrete sectors, however, requires 
certain arbitrary judgments because of the mixed 
nature of^many organizations, particularly those in 
the university and other nonprofit sectors, 

* The Federal seclor is made up of the agencies of the 
Federal Government. The ijidnstry .sector consists of 
both manufacturing and nonmanufacturing com- 
panies. Manufacturing is classified in major industry 
groupings; and nonmanufacturing, which includes 
organizations such as those in selected service in- 
dustries, is treated as a unit. Federally Funded 
Research and Development Centers (FFRUCs) ad- 
-minislered by industrial firms are also included. 

The imlvorsilje.s ond colleges s*eclor is^ composed of 
all institutions of higher education, both public and 
private. The term "universities and colleges" is used in 
this report to refer to the academic institutions as a 
group without the associated FFRDCs administered 
by the schools for various Federal agencies. .The un- 
iversities and colleges comprise the following: 

Colleges of liberai arts; schools of ailts and sciences; 
professional schools, such as engineering and medical 
schools, including affiliated hospitals; associated 
research institutions, and similar 0rganiz2.it ions, 
which are integral parts of the uniirersities and 
colleges; agricultural experiment stations, and 
associated schools of agriculture. 
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Basis, for Sectoring . * 

The Niitional Science Foundalioi^ follows a four- 
seclor divisism in surveyitig.R&R funds and personnel 
and niainlaining Ihe lime series Vor expenditures and 
employment. This division is based on an approach ^ 
lha! jillempls lo lake account of both thti legal nature 
and major Junctions of organizations active in financ- 
ing and performing basic research, applied research^ 
and development. Grouping diverse types* of 
organisations into discrete sectors, however, requires 
certain arbitrary judgments because of the , mixed 
nature, of many organizations, particularly thAse.in 
the university and other nonpropt sectors.^ 

The f{e(i(;ral. sector is made up of the agencies of the 
Feileral Government. The industry sector consists of 
both manufacturing jiiid nonmanufacturing com- 
panies. Manufacturing is classified in major industry 
groupings; and nonmanufacturing, which includes 
()rganizations such as those in selected service 'in- 
dustries,. 13 treated as a unit. Federally Funded 
Research and Development Centers (FFRDC's) ad- 
ministered by industrial firms are also included 

The universities and colleges sector is composed of 
all institutions of higher education, both public and * 
private: The term "universities and colleges * is used in 
this report to refer to the academic institutions as a 
group without the associated F/RDC's administered 
by the schools for various Federal agencies. The un- 
iversities and colleges comprise the following: 

Colleges,of liberal arts; schools ftf arts and sciences: 
♦ professional schools, such as engineering and medical 
schools, including affiliated hospitals; associated 
research institutions, and similar organizations, 
which ore -integral parts of ^he universities and 
iioUcgtiS; agricultural experiment station^, and 
associated schools of agriculture. 



Funds i/sed at the universities and attributed to the ^ 
universities sector as a source consist of several coin-, 
ponents; (1) State and local government funds 

, separately budgeted for research and development, 
and {2)^unrestricted or. general funds which the in- 
stil Ut ions themselves have been free to allocate for 
research. Funds from the Federal Govcrnmeht, jn- 
dustry, or other nonprofit institutions, which are 

^ supplied in the form of grants orcontracts for research 
or development at a university, are credited to the ap- 
propriate source in the performance of research qrid 
development by universities and colleges. Thlis, 
research contracts from industry are treated as univer- 
sity performance funded by industry as the source, 
whereals funds given to the institution by industry tor 
general educational purposes and used by the school, 
at its discretion, for research, are treated as university 

performance financed with the university's own funds. 

Ik 

Institutions in the other nonprofit sector fall int6 
two general groups: (1) organizations that are primari- 
ly granting in nature, namely private philanthropic 
foundations and voluntary health agencies, and [2) 
public and private organizations that are involveain 
performing research and development.""conipri$ing 
separately Incorporated nonprofit research institutes, 
professionaLsocieties, academies of science, museums, 
zoological gardens.-botanical gardens, arboretums, 
nonprofit hospitals, and FFRDCs administered Jby 
nonprofit organizations- 

In this report, both the university and the other non- 
profit sectors contain private and public institutions— 
the latter are closely associated^vith State or local 
governments. A number of organizations in both sec- 
tors, as well as in industry, also receive State and local 
government funds. " . . 
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Technical Notes 



CONCEPTS AND PEFINITIONS 

Research and development in this report consists of 
.basic and applied researclf .in the sciences (including 
medical sciences) and in engineering and activities in 
deyelopmenl. aU.defined Lcluw. In terms of fields, the 
natural sciences-life, physical, and engineering-as 
well as the soci<il and psychological sci^ences are 
covered .in the Federal, universities, and other non- 
profit.sectors. Industry coverage is limited, at present. 
t(j the natural sciences. 

Hesearch. which encompjisses both basic and 
applied, is systematic, intensive study directed toward 
fuller scientific knowledge of the subject studied. 

I . ■ - ^. 

; Basic research. For three of the sectors— Federal 
Government, universities and colleges, anti other non- 
profit institutions^the definition of basic research 
sltisses that it is directed toward increases of 
Knowledge in science with . .a fuller knowledge or 
understanding of the subject under study, rather than 
a practical application'^thereof." Tc^take accourtt of an 
individual industrial company*s commercial goals, the 

* definitim for the industry sector is modified to in- 
dicate that bas^ic research projects represent 
'\ . .original investigations for^ the advancement of 
scientific knowledge. . .which do not have specific 
commercial objectives, although they may be in fields 
|)f present or potential interest to the reporting com-"' 
puny/* 

I Applied rosearch. The following is the core defini- 
tion in the NSF questionnaire sent to the universities 
and colleges: "Applied research is directed toward 
ipractical application of knowledge." Here again, the 
[definition for the indujjUT^survey takes account of the 
Icharacteristics of industrial organixationsjl^^ 

. .research projects whi£hJ^<4>«rsHTnTnvestigations 
[directed to discoveryi)tnew scientific commercial ob- 
jective's with respect to either products or processes." 
By this definitiorirapplied research inlndustry differs 
1 from basic research chiefly in terms of objectives of the. 

* ' reporting company. « 



Development. 'The NSF survey concept (?f develop- 
ment may he summarized as . .the syste;natic use of 
scientificknowledge directed tovvard'the production of 
. useful materials, devices, systems or methods, in- 
cluding design and development of prototypes, and 
processes." 

. . FUNDS 
Current operating costs . 

Funds used for research and development, reported 
in this study, refer to current operating costs, con- 
si*sting of 4)oth direct and indirect" costs incluxling 
deprechition, insofar as this information is available lo 
respondents. Capital expenditures are excluded by 
definition and this is followed by the industry . univer- 
sities and colleges, and other nonprofit sectors. Under 
the accounting practices of some Federal agencies— 
particularly the Department of Defense— data on 
Federal. R&D funds, which are available in det.^il only 
in terms of obligations rather than expenditures, do 
not include an allowance for>depreciation but do in- 
clude sqn^e obligations for capital items. 

Performer-reporting basis 

In the Foundation's surveys, respondents in all four 
sectors indicate the, amounts they spend on research 
and development in their own seclO^and the sources of 
these funds. The National Science Foundation bases 
all national totals on data as reported by performers 
bef.ause institutions doing research and development 
are in the best position to: (a) indicate how much they 
spent in the actual c;onducLof research and develop- 
ment in a given ye,ar.' (b) classify their work as basic, 
applied, etc.. and (c) identify the sector of the economy 
in which their financing originated. The use of per 
former reporting " throughout also 'reduces the 
pobSibility . of double counting. Because the national 
tin)e series ojn Federal funds spent in research and 
development are based on expenditures reported by 
organizations which have actually performed the 
l^xcsearcli and development, they differ from the series 
in the Federal Funds for Research, Development, and 
Otfier Sciiiinif'w Activities on agency obligations for 
research and development to be performed in the nori- 
Federal sectors. Federal agency^obligations are used in 
thTrs^erreg^only forintramiiral perTormance in agency 
laboratories where thoy ar6 treated as the equivalent 
of expenditures. Expenses of Federal personnel engag- 
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DevL'IopincnI. Tho NSF survey c.oncepl of develop- 
inenl may be summarized as . .the systematic use of 
scientific knowledge directed toward the production of 
useful materials, dbvices. systems or methods, in- 
cluding design and development of prototypes and 
processes/* 

FUNDS 

Current operating costs 

Funds used for research and development, reported 
in this study, refer' to current operating costs, con- 
sisting of both direct and indirect costs including 
depreLialiun. insofar as this information'is available to 
respondents. Capital expenditures are excluded by 
definition and this is followed by the industry, univer- 
sities and colleges, and other nonprofit sectors. Under 
thf accounting practices of some Federal agencies— 
particularly ,the Department of Defense— data on 
Federal R&D funds, which are available in detail only 
in terms of obligations rather than exp6nditures. do 
not include an "allowance for depreciation but do in- 
clude some obligations for capital items. 

Performer-reporting basis . ' 

\In the Foundation s surveys, respondents in all four 
. s.^clors indicate the amounts they spend on research 
and development in their own sectoi and thesources of 
these funds. The National Science Foundation bases 
all national totals on data as reported by performers 
because institutions doing research and development 
are in the best position to: (a) indicate how much they 
spent in the actual conduct of research and develop- 
ment in a given year, (b) classify their work as basic, 
applied, etc.. and (c) identify Jhe sector of the economy 
in which their financing originated. The use of per- 
former reporting throughout also reduces the 
possibility, of double counting. Because the national 
time series on Federal funds spent in research and 
dovtlopment' are based on expendituri^s reported by 
organizations which have actually performed the 
research and development, they differ from the series 
in the J-^jcforol Funds for HesoarcJi. DevelopmonL and 
Olher Scienlific Aclivifios on agency obligations for 
research and development to be performed in the non- 
Federal seclors. FecleraWHienr^ol)ligaJjojiSjir^^ 
the series only for intramural performance ir^ agency 
laboratories where they are treated as the equivalent 
of expenditures. Expenses of Federal personnel engag* 



ed in planning and administering intramural and ex-- 
trainural R&D programs are also included in the in- 
tramural performance total. 

There have been surveys in all four sectors thus far 
in the NSF time series for the following years: 1953-54. 
1957-58. 1964. 1966,'and 1973. In general, the Federal 
Government and industry have been surveyed every 
year, but it has not been possible to maintain the same 
frequency for the universities and other nonprofit in- 
stitutions. National data for other.years are based on 
survey data on the performance of total research and 
development, basic research, applied research, and 
development from the Federal and industry sectors 
cmd on estimates for the university imd other nonprofit 
sectors. I ci " ^ 

Single-year designation for national totals 

Data for calendar year 1953 for industry and non- 
profit institutions are combined with Federal in- 
tramural and university data for fiscijl year 1953 (that 
is. Iuly.1952 through June 1953) in the R&D fupds 
series. The sector data for the years following 1953 are 
grouped accordingly and the annual national totals are 
based on this phasing. 

" Defense-space classification 

Defense expenditures consist of all R&D spending by 
DOD and a ^proportion of Energy Research and 
Development Administration (ERDA) funds (formerly 
AEC). Space R&D expenditures are those of NASA. 
The space activities of DOD are included as spending 
on defense. The space activities of other Federal agen- 
cies are not included; it is estimated they account for 
less than J> percent of all space-R&D spending. This 
series has been revised lo include R&D performance 
reporting where available. 

Revisions of R&D time series since February 1974 

^ l-etferal Govornmonl. Data were revised based on the 
NSF annual survey of R&D activities by Federal agen- 
cies covering fiscal years 1973, 1974. and 1975, and the 
14176 Federal Budget. Special Analysis P. 

Incfiislry. Dcita were revised for 1972 on the basis of 
Ihe annual "shuttle" questionnaire that enables 
respondents to revise the figure reported for the 
prt'cjerring' yeaF wheTHKe^TreporT orTllie currtMriryejifT 
J)at-i fni 1973 were obtained from the 1973 industrial 
K&D survey. 
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Universities and colleges. Data for 1971-73 were 
revised based on information-obtained in thel973 sur- 
vey. .Data for institutions' ovvn funds were revised 
back to 1953 to exclude departmental research, which 
is considered to be an integral part of instructional 
programs, and, for which, separate data are frequently 
not maintained. 

Other nonprofit inslulutions. Data for 1964-73 were 
based on the 1964. 1966, 1969, and 1973 surveys and on 
detailed information from the National Institutes of 
Health on voluntary nonprofit hospitals for years prior 
to 1969. 

Data for 1973 are classified as preliminary because a 
final report on intramural perfo^mancf. of research and 
development was available only for the Federal, un-' 
iversities atid colleges, and other nonprofit in- 
stitutijins sectors. In addition, preliminary data from 
the 1973 industrial R&D survey and the 1974 univer- 
sities land colleges R&D survey were available. Es- 
timates for 1974 and 1975 are extensions of the regular 
time /series, taking into account trends shown in 
Fcdcial Funds for Hcseorch, Development, and Other 
Scieiltific Activities, Fiscal Years 3974, and 

1975^ Vol. XXIir as well asother related information. 



' Nat io n«i l Soie.ntc Found.iliun. Ft dvrol Funds for Hesvarcb. 
Duvulopnicnt, (Fnii Ol/icr Scientific Aciiviiicii. h'isad YvaTS 
1973. VJ74, ond VJ75. Vol. XXIII (NSK 74-320) (Washington. 
D.C. 20402: Supl. of Documents. U.S. Government Printing 
Office. 1975). 



MANPOWER. 

Full-time-equivaicnt (FTE) number of scientists and 
engineers 

The concept of the FTE provides a common 
denominator for combining the number of full-time 
eiTtploy'-^s with an PTE number of part-time 
employees to achieve a quantitative measure of man- 
power input. The minimum standard for inclusion of 
scientists and engineers was the performance of 
professional scientific or engineering work in research 
and development, requiring a bachelor's degree, or its 
equivalent, in science or engineering. In the industry, 
uhiversuy, and other nonprofit sectors,.both the man- 
power and expenditures data for each year were ob- 
tained in the same surveys; in the Federal sector^^data 
on expenditures and civilian scientists and engineers 
were reported in different inquiries, and estimates of 
military scientists and engineers were obtained 
separately. 

Revisions of R&D time series since February 1974 

Data for 1973 were based on surveys of Federal 
Government personnel as of October 1973, industry as 
of January 1973 and January 1974, other nonprofit 
organizations as of October 1973, and universities and 

colleges as of January 1973,and,olheri:elated.soiirces,^ . 

Data for 1974 are estimated except for the universities 
and colleges sector. Survey results as of January 1974 
for this sector are included. 
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, dsstribut* 

[Dollars in miHions] 



Year 



Total 
R&D 



Federal 
Government 



Total 
funds 
used 



1953 



1954 



1955 



1956 



1957 



1958 



1959 



1960 



1961 



1962 



1963 



5 J 28 



5,651 



6,182 



8,375 



9,791 



10,734 



12,384 



13,551 



14,346 



15,426 



17,093 




1,010 



1,020 



905 



1,040 



1:220 



1,374 



1,640 



1,726 



1,874 



2.098 



2,279 





^Industry' 



Total 
funds 
used 



Totah 
fundi 



3,630 



4,070 



4,640 



6,605 



7,731 



8,389 



S.618 



10,908 



12,630 




^18 



fuiHj* expendad annually for performance 0/ research and development by sector, distributed by source. 1953-75* 

" ■ • [Dollart in millions) 
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, distri^te( 

[Dollars tn millions] 




^ All data arc based on reports by performers.. 

^Expenditures for Federally Funded Research and Development Centers administered by both industry and by 

nonprofit institutions'are included in the totals of their respective sectors. 

^FFROC's administered by individual universities and colleges and by university-consortia. 



^Includes State and local government fjunds^ 
^Estimates derived from related informayon beci 
item was not obtained in survey. 
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inds expended annually for performance of research and development by sector, tiistrifauted by source, 1953-75*- Cont 

[Dollars in millions] 




pment Centers administered by both industry and by 
pective sectors. 

eges and by university* consortia. 



^Includes State and local government funds, 
^Estimates derived from related ir^formation because either no sector survey was conducted for this year or this 
. item was not obtained in survey. 



Table B-2. Transfers of funds expended annually for performance of basic research by sector, distributed by u 

[Dollars in millions]- 



Year 



1964 ... 



1965 



1966 



1967 



1968 .... 



1969 



1970 



1971 .... 



1972 .. 



1973 



1974 .... 
(est.) 



1975 .... 
(esU 



Total 
bast? 
research 



2,301 



2,572 



2,825 



3,029 



3,286 



3,378 



3,548 



3,544 



3,705 



3,800 



3,991 



4,085 



Federal * 
Government 



Industry* . 



Total 
funds 
used 



364 



424 




445 



472 



502 



565 



646 



535 



607 



585 



635 



655 






^ All data are based on reports by performers. 



Total 
funds 
used 



549 



592 



624 



629 



1 



642 



618 



629 



610 



579 



605 



mmmi 



640 




660 



^Expenditures for Federally Funded Research and Development Centers admintsterld by both industry and by ^Estimates derived from related information because elti 
Q iprofit institutions are Included in the totals of their respective sectors. item was not obtained in survey. 

"RDC's administered by Individual universities^and colleges and by university-consortia: 21 * 



Universities and colleges 




1,003 



M ,138 J 



1,303 



h,457 



1,649 



«.1,707 



1,796 



.*1.914 



2,024 



2,058 



m 



2,151 



2,185 



^Includes State and local government funds. 
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ITS of funds expended annually for performance of basic research by.sector, distributed by source: 1953r-75*- Cont. 

[OoUars in mlltions] 




^Includes State and local government funds. ^ 
K>pment Centers administered by both industry and by ^^Esj.matesderived from tjecause either no sector survey was conducted for this year or this 



p€ O s. 

mverstty-consortid. 



item v/as not obtained in survey. 



°ERLC 
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Table B-S. Transfers of funds expended annually for performance pf apglted research-by sector* distributed b^ 

(Dollars^n millions] 



Year 



Total 
applied 
research 



Federal 
Government 



Total 
funds 
used 



Industry* 



Total 
funds 
used 



Universities and colleges . 



As 



Total 
funds 
used 




1953 



1.301 



^345 



'726 



^130 



1954 



1.413 



^349 



»814 



3^ 



M37 




51 



1955 



1.506 



'310 



'928 




M36 



mm. 



6S 



1956 



1957 



1.916 



2,405 



'356 



1.268 




*147 



M17 



1.670 



'145 



71 



86 



1958 .... 



2.730 



'474 



1.911 



148 




102 



1959 



1960 



2,934 



3.057 



'558 



1,991 



'155 



IIS 



'595 



2.029 

\ 



^^^^^ 




M79 



Bps 



122 



1961 



3.115 



*634 



1.977 



'192 



13S 



1962 



3.727 



'702 



2,449 



'205 



15S 



1963 



3,825 



730 



2,457 



'227 



^1 



17C 



ERLC 



bo 



22 



Ftrs of funds expended annually for performance of applied research by sector, distributed by source: 1953-75' 

{Dollars in milHons] . 



Industry* 



T 



Universities^and colleges 



Associated 
FFRDCV 



Other nonprofit institutions* 



Sburci«; 



Total 
funds 
used 




iVspMfoe': 



Total 
funcis 
used 



mm 



'130 



56 



*137 



«62 



'i"*^ 



»136 



*67 




»147 




»74 



*145 



87 




148 



*95 




'155 



'111 



*179 



»132 




*192 



»177 



^^^^^^ 



*205 



»216 



'227 



*241 
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Table B~3. Transfers of funds expended annuaUy for performance of applied research by sector, distributed by so 

[Dollars in millions] 




1 AH data arc based on reports by performers. 

2Expendttufes for Federally Funded Research and Development Centers administered by both industry and by 
j nonprofit institutions are included in the totals of their respective sectors. 
I ?FFRDC's aclministcred by individual universities and colleges and by university-consortia. 



^Includes State and local government funds. 
^Estimates derived from related information bees 
item wa§ not obtained in survey 
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of funds expended annually for performance of applied research by sector, distributed by source: 1953-75* -Cont. 

[Dollars in millions] 




pment Centers administcfcd by both industry and by 
pective sectprs. 

Bpes and by.univdrsitvconsoftia. 



:ERIC 
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\ 



^Includes State and local governn:>ent funds. 
^Estimates derived fiom related information because either no sector survey was conducted for this year or this 
Item was not obtained in survey. 
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Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by 

[Dollars in millions] 



Universities and colleges 




imffirs of funds expended annually for performance of development by sector, distributed by source: 1953-75* 

[Dollars in millions] 




Year 



1964 ... 



/ 1965 



1966 



1967 



1968 



1972 



Table Transfers of funds expended annually for perforniance of development by sector, distributed by scan 

[Dollars in milHonsl 



Total 
develop- 
ment 



1969 .... 



1970 .... 



1971 



1973 ... 



1974 
{est,) 



1975 .... 
(est.) 



12,355 



13,049 



14,322 



15,208 



16.027 



16775 



16,607 



17,154 



18,425 



19,788 



20,594 



22.270 



> Federal 
Government 



Total 
funds 
used 



1,546 



1,639 



1,728 



1,822 



1,787 



1,737 



1,831 



2,144 



2,394 



2,421 



2,431 



2,590 




Total 
funds 
used 



10,^3 



10,935 



12,081 



12,841 



13,663 



14,403 



14,034 



14,317 



15,319 



16,573 



18,830 



Industry* 



^Total 
funds 
used 



40 



'57 



84 



M07 



112 



Ml2 





111 



171 



123 



135 



Universities and colleges 




1 

i 

19 

ii 

■ 

IE 



ERIC 



^All data are based on reports by performers. ^Includes State and jocal government funds/ 

2Expenditures tor Federally Funded Researtti and Development Centers administered by both industry and by ^Estimates derived from related information becaui 

nonprofit institutions are included in the totals of the respective sectors. item was not obtained in survey. 

^FFROC's administered by individual universities and colleges and by university consortia. 
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% of funds expendcKil annually for performance of development by sector, distributed by source: 1953-75* - Cont 

[Dollars in millions] ^_ 



Industry* 



Universities and colleges 



Total 
funds 
used^' 



10,363 



.10.935 



12.061 



Total 
funds 
used 



40 



12.841 « 



13.663 



• 14,403 



14,034 



14,317 



mm:mmm 



15,319 



'57 



96 



^^^^ ^^V-'^'i'-^'^ 



112 



M12 



111 





Associated 
FFRDC'$» 



Other nonprofit institutions' 



mm 



325 




^Includes State and local government funds, 
pment Centers administered by both industry and by 5Estimates derived from related information because either no sector survey was conducted for this year or this 

tiv© setters, * item was not obtained in survey. 

Bgesand by university-consortia. 

Q 25 • 

^ ■ . ■ 60 ■ . 
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Table B— 5. Sources of funds used for research and development, 
by sector: 1953-75^ 

' ' [Dollars In millions] 



Year 


/Total , 


Federal 

VJUVCI fill loll « 


industry 


univDisiiics 
and 

^ AM ^kO 

COIIcQeS 


Uin6l 

nonprofit 

insiuuiiops 


1953 


/ 5,128 


2,759 


2,239 


72 


58 


.1954 / 


5,651 


3,138 


2,367 


- 80 


66 


1955 


6,182 


3,509/ 


2,513'' 


88 


72 


1956 


8,375 


4,859 


3,336 


96 


84 " 


1957 


9,791' 


X 6;119 


3,460 


109 


103'^ 


1958 


.10,734" 


. 6,791 


3,700 


121 * 


122 


'1959 


12,384 


. 8,059 


4,057 


134 


134 


.1960 


13,551 


8,752 


4,508 ' 


149 


142 


1961 


14,346 


9,264 


4,749 


165 


168 ' 


1962 - 


15,426 


9,926 


5,114 


185. 


201 


1963 


17,093 


11,219 


5,449 


207 


218 


1964 


18,894 


12,553 


5,880 


235 


226 


1965 


20.091 


13.033 


6.539 


267 ^ 




' 1966 


^ 21,894 


13,990 


7,317 


' 303 


284 


1967 


23,205 


14,420 


8,134 


, 345 


306 


1968 


24,669 


14,952 


8,997 


391 - 


■ 329 ^ 


1969 


25,686 


14,914 


9,998 V 


420 


354 


1970 


26,047 


14,764 


10,434 


461 


388 


1971 


26,745 


14,982 


10,817 


529 


417 


1972 


28,402 


15,875 


11,508 


576 


443 


1973 


30,427 


16,472 


12,880 


604 


471 


1974 (est.) 


32,045 


16,955 


13,916 


683 


491 


1975 (est.) 


34,345 


18,160 


14,935 


730 


520 



* Summary of R&D data in toble B— 1, by source. 
SOURCE: National Science Foundation. 



Table B— 6. Sources of funds uss 

'IDolla 



Year 



1953 



1954 



1955 



1956 



1957 



1958 



1959 



1960 



1961 



1962 



1963 



1964 



-1965- 



1966 



1967 



1968 



1969 



1970 



1971 



1972 



1973 



1974 (est.) 



1975 (est.) 



Total 



426 



478 



530 



66V 



760 



864 



1,030 



1,183 



1,378 



1,695 



1,974 



2,301 



-27572- 



2,825 



3,029 • 



3,286' 



3,378 



3,548 



3,544 



3,705 



3,800 



3,991 



4,085 



* Summary of basic research data in table E 
SOURCE: National Science Foundation. 




»d for research and development. 
•:1953-7S^ 



filiions] 



Industry 


Universities 
and 
colleges 


Other 
nonprpfit 
institutions 


2,239 


72 


58 


2,367 


80 


66 


f 2,513 


88 


• "72 


3,336 


96 


84 


• 3,460 


" 109 


' 103 


' 3,700 


12V 


122 


4,067 


. 134 


134 


4,508 


149^ 


142 


^ 4,749 


' 165 


168 


5,114 


1 185 


201 


5,449 


1 ' '207 


218 


5,880 


235 


226 






252 


T— 6;539 


-267'T ' 


7,317 


303 


284 


8,134 


345 


306 


8,997 


391 


329 


\ 9,998 


.420 


354 


10,434 


461 


388 


10,817 


529 


417 


11,508 


576 


443 


12,880 


604 


471 


13,916 


683 


.491 


14,935 


730 


520 



Table B— 6. Sources of funds used for basic research, by sector: 1953--7S^ 



[Dollars in millions] 



Year 


Total 


Federal , 
Government 


Industry 


Universities 
and 
colleges ' 


Othe.r 
nonprofit 
institutions 




H^O 


Zo4 




lU 


o4 




AIQ. 




1fi1 i 
101- 


10 


07 

O/' 






ZOO 


loo 


Zl 


>IA 
4U 


lyoo 




OAK 




oU 


4/ 


1QR7 


/w 


ylAQ 
*¥JO 


zoo 


OQ 

oy 


0/ 


1QCO 




Atif\ 
*K)U 




CA 


TO ' 


IQKQ 




ouy 


ZoU 


CA 


Ql 

o1 




1 , loo 




ool 


/Z 


Q-y 
0/ 


1QA1 


i,J/o 


* OA 1 
041 


OCA 

obU 


oc 


iAO 

lUz 




1 COR 




OQO 
OOZ 


1AO 

lUz 


lOA 

izU 




1 ,y/'* 


1 ,olU 


414 


iZl 


i OA 

izy 








A^A 

4Z4 


1 i^A 

144 


lOO 

loo 






1' on 
1 ,ol / 


44o 


104 


1 AO 

l4o 




O DOC 


i^yob 


4ot 


lyo 


1 A1 

147 






o no 
Z,l /o 


**// 


ooo 
ZZO 


1 cc 

ibo 








CIO 

bio 


0"7C 
Z/O 


iQb 


lyoy 


o,o/o 


Z,000 


CI o 


OAO 

zyo 


1TC 

1/5 


iQ7n 


0,940 




OOD 


oou 


loO 


1971 


3,544 


2,379 


556 


400 


209 


1972 


3,705' 


2,528 


528 


428 


221 


1973 


3,800 


2,605 


561 


416 


218 


1974 (est.) 


3,991 


2,724 


594 


434" 


239 


1975 (est.) 


4,085 


2,765 


625 


'445 


250 



^Summaryof baste research data in table B— 2, by source. 
SOURCE: National Science Foundation. 

V 
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Table B-7. Sources of funds used for applied research, by sector: 1953—75^ 


Table B-8. Sources of funds us 






[Dollars in millions) ' 










[Doll 


Year 


Total * 


Federal 
Government 


Industry ' 


Universities 
and 
colleges 


Other 
nonprofit 
institutions 


. Year ^ 


Total 


Feder 
Governr 


1953 


1,301 


770 


455 


57 


19 


1953 


3.401 


1,75 


1954 


1,413 


822 


512 


59 


20 


1954 


\ 3.760 


2.05 


1955 , 


1,506 


' 842 


583 


60 


21 


1955 


\ 4,146 


2^38 


^ 1956' 


1,916 


1,012 


820 


59 


25 


1956 


\5.798 


'3.50 


1957 


2,4ib5 


1;292 


1,020 


61 


32/ 


1957 


•6,626^ 


4,41 


1958 


2,730 


1,468 


'i,166 . 


61 


35\ 


1958 


7 140 


4^86 


1959 


2,934 


1,624 


1,208 


64. 


38 \ 


1959 


,8,420 


5.82 


1960 


3,057 


1,725 


1,228 


66 


38 \ 


1960 


9,31 1\ 


6,33 


1961 


3,115 


1,804 


1,197 


69\ 


' 45 


1961 


• 9.853 \ 


6,61 


1962 


3,727 


2,127 


1,473 


70 ^ 


57 


1962 ^ 


10,004 ^ 


6,70 


1963 


3,825 


2,205 


1,487 


72 


61 


1963 


11,294 


\ 7,70 


1964 ' 


4,238 


* 2,503 


•1,596 


77 


62 


1964 


12.355 




1965 


4,470 


2,653 


1,658 


88 


71 


1965 


13,049 


\ 8.56 


1966 


4,747 


2,729 


1,844 


89 


85 


1966 


14.322 


j 9,27 


1967 


4,968 


2,874 


1,895 


102 


97 


^^^967 


15,208 / 


/ 9,37 


1968 


5,356 


3,020 


2,132 


.• 97 


107 


1968 


16.027 


9,60 


1969 


5,533 


•2,982 


2,327 


105 


, . 119 


1969 


16,775 


' 9,54 


" 1970 


5,892 


3 258 


2,406 


98 


130 


1970 


16,607 


9,03 


1971 


6,047 


3,313 


2,476 


115 


143 


1971 


17,154 


' 9,29 


1972 


6/272 


3,387 


2,601 


132 


■ 152 


1972 


18,425 


9,96 


1973 


6,839 


3,670 


2,835 


158 


176 


.1973 


19.788 


10,19 


1974 (est.) 


7,460 


3,992 


3,080 


214 


174 


1974 (est.) 


20,594 


10,23 


1975 (est.) 


7,990 


4,295 


3,265 


245 


185 


1975 (est.) 


22.270 


ii;ioi 


' Summary of applied research data in table 3. by source. 
SOURCE: National Science Foundation. 

\ 


*Sur»'nary of development data in table B— 4, by 
SOURCE: National Science Foundation. 
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applied research, by sector: 1953-75^ 


table B— 8. Sources of funds used for development by sector: 1953—75^ 


millionsl 










[Dollars in millions) 






Industry 


Universities ^ 
and 
colleges 


Other 
nonprofit 
institutions 


Year - 


Total 


Federal 
Government 


Industry 


^Universities 
and 
colleges 


; Other 
rion profit 
institutions 


^ - 455 


57 


19 




o,*»u 1 


1 7RK 


1 ^>3fi 




0 


512 


59. 


20 






9 ORI 


1 PSXA 
1 ,DsW 


• 0 


Q 


583 


W * 


21 




•t, IHU 


9 Ull 


1 747 


7 


\l 1 

V ' ^ 


820 


59 


25 




^ 7Qfi 






/ 


19 
IZ 


u ^\ 1,020' • 


" ' 61 








it it1Q 


9 1P>1 


' Q 




1,166 


w 1 










9 9C*J 


lU 




-\ ? 1,208 


64 


oo 






5,826 


2,569 


lU 


IK 




DO 


38 


1960 


9,311 




9 Q^Q 


* 11 


♦17 


1,197 


69 


c 45 


1961 




fi filQ 
0,0 19 


s Q 9fi9 


1 1 


91 


1,473 


•70 


57 




in find 


0, /UO 


Q 9CQ 




94 
Z** 


' 1,487 




w 1 




11 904 


7 704 


Q <^4fi 


14 
I** 


Zo 


1,596 


77 


62 


1964 






o.oOy, 


14 


9fi 


*1,658 


88 


71 






o,ooo 


4 4*59 


13 


OO 


1,844 


89 


85 




14 ^^99 


Q 97K 


•♦,51/ / 


— 1Q 


K9 
3Z 


\\ 1^895 


102 


97 


■ TO/ 




Q Q7Q * 


R 7fi9 
3, /OZ 




K9 

90 


2,132 


97 


107 




Ifi 097 


Q RHA 
«l,OUO 


fi *i/n 


17 
1 / 


K7 


2,327 


105 


1 119 


1969 


16 77*5 




7 1K9 


17 
1 / 


fin 


2,406 


96 


130 




Ifi fin7 




7 4Q9 


19 
lo 


fiK 
OO 


2,476 


• 115 


143 


1971 


17 l^vl 


9,290 


7,785 


14 




2,601 


132 


152 


1972 


18,425 


' 9,960 


8,379 


16 


70 


2,835 


158 


176 


1973 


19,788 


10,197 


9,484 


30 


77 


3,080 


214 


174 


1974 (est.) 


20,594 


10,239 


10,242 


35 


78 


3,265 


245 


185 


1975 (est.) 


22,270 


11,100 


11,045 


40 


85 


•po. 

/ 






* Summary of development data in table B —4, by source. 
^ SOUflCE: National Science Foundation. 
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